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NON-TECHNICAL SUMMARY 
Children from more advantaged families spend larger amounts of time with their parents, 
particularly in activities that are important for children’s development, health, and 
education. Recent US research indicates that more educated mothers tailor their time 
with children to favour activities that are particularly important at different 
developmental stages – a finding that has been termed the ‘developmental gradient’. 
Specifically, the educational gap in ‘play’ or ‘basic care’ is largest when children are 
infants or toddlers, the gap in ‘teaching’ is largest around school-entry age, and the gap 
in ‘management’ is largest in middle childhood and adolescence. 
We use time diary data for a sample of Australian children to extend this work. We first 
establish whether a ‘developmental gradient’ exists in Australian children’s time with 
mothers, comparable to the US evidence. We then consider time investments by fathers 
and other adult caregivers, and examine the importance of resources for explaining the 
patterns of time use.  
Our results indicate that educational gaps in time spent ‘teaching’ are largest in the 4-5 
age group, gaps in ‘play’ time with fathers are largest for toddlers (2-3), and gaps in 
‘enrichment’ are largest for the 6-7 and 8-9 age groups. Time with parents appears to be 
the primary driver of the observed patterns of time spent ‘teaching’ and ‘playing’, while 
for ‘enrichment,’ differences are distributed across caregivers, but largest for non-parent 
caregivers. These results are not driven by differential access to resources.  
Our results suggest that the developmental gradient of time investments in children 
represents a plausible mechanism for the transmission of intergenerational disadvantage 
in Australia. Policy responses focussed on better educating parents to understand the 
developmental needs of their children are likely to be effective.   
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ABSTRACT 
Children’s time use patterns represent a potentially important mechanism for the 
transmission of disadvantage across generations. Recent US research indicates that more 
educated mothers tailor the content of time with children to favour activities that are 
particularly important at different developmental stages – a finding that has been termed 
the ‘developmental gradient’. Using time diary data for a sample of Australian children, 
this paper seeks to extend previous work in several ways. We first establish whether a 
‘developmental gradient’ exists in Australian children’s time with mothers, comparable 
to the US evidence. We go further, however, by extending the analysis to consider time 
investments provided by fathers and other adult caregivers, and examining the 
importance of resources for explaining the patterns of time use. Consistent with theory, 
our results indicate that educational gaps in time spent ‘teaching’ are largest in the 4-5 
age group, gaps in ‘play’ time with fathers are largest for toddlers (2-3), and gaps in 
‘enrichment’ are largest for 6-7 and 8-9. Time with parents appears to be the primary 
driver of observed patterns of time spent ‘teaching’ and ‘playing’, while for ‘enrichment,’ 
differences are distributed across caregivers, but largest for non-parent caregivers. These 
results are not driven by differential access to resources. Our results suggest that the 
developmental gradient represents a plausible mechanism for the transmission of 
intergenerational disadvantage in Australia, and that policy responses focussed on better 
educating parents to understand the developmental needs of their children are likely to 
be an effective response. 
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Introduction 
Internationally, albeit with variation across national contexts, considerable evidence indicates 
that children from more advantaged family backgrounds spend larger amounts of time with 
their parents, particularly in activities that are important for children’s development, health, 
and education (Bianchi and Robinson 1997; Craig 2006; Dotti Sani and Treas 2016; Gracia 
and Ghysels 2017; Guryan et al. 2008; Hofferth and Sandberg 2001; Sayer et al. 2004). This 
gap, labelled the ‘educational gradient’ (Guryan et al. 2008), is routinely cited as an 
important contributor to the transmission of socio-economic inequalities over generations 
(McLanahan 2004). According to prominent arguments, class- or education-based differences 
in patterns of children’s time with parents and other caregivers represents one strand of a 
broader strategy of ‘concerted cultivation’, whereby middle-class parents seek to deliberately 
shape their children’s development in ways that are likely to advantage them, while working-
class and poorer parents view their responsibility as providing for the basic needs of children 
and allowing them to develop independently (Lareau 2003).  
Recently, Kalil et al. (2012b) investigated variations in the educational gradient of maternal 
time with children by type of care and child age. Their analysis suggested that not only do 
more educated mothers spend more time overall with their children, the content of their time 
is more strongly tailored to activities that are particularly important at different 
developmental stages. Specifically, Kalil et al. (2012b) find that the educational gap spent in 
play or basic care is largest when children are infants or toddlers, the gap in ‘teaching’ is 
largest around school-entry age, and the gap in ‘management’ is largest in middle childhood 
and adolescence. They hold that their findings reveal a ‘developmental gradient’ – a tendency 
for more educated mothers to tailor their time with children to match children’s 
developmental needs – in maternal time with children, underlying the overarching gaps in 
total time.  
Kalil et al. (2012b) argue that the developmental gradient reflects higher levels of 
responsiveness to children’s needs among more highly educated mothers. They recognize that 
responsiveness may be a function of information or ideological differences, or control over 
resources (such as income, social support, or access to flexible working arrangements) as a 
function of maternal education. They do not however offer empirical evidence regarding the 
plausibility of these alternative possibilities.  
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This paper both presents new evidence on educational gaps in children’s time, and builds 
upon Kalil et al.’s (2012b) analysis using child time-use data from the Longitudinal Study of 
Australian Children (LSAC). In comparison to the American Time Use Survey (ATUS) data 
used by Kalil et al. (2012b), LSAC offers one major advantage: it records time investments 
received by children from all caregivers instead of time investments bestowed by mothers. 
This is important for a number of reasons. First, as children also spend substantial time with 
fathers and with non-parent caregivers, the distinction between time received and time 
invested is an important one that may substantially alter our conclusions with respect to total 
time investments across levels of parent education (Kalil et al. 2014). Second, time with 
different caregivers, or combinations of caregivers, may be important as it potentially 
conveys distinct benefits to children. For instance, Lam et al. (2012) argue that time with both 
parents (‘social time’) may convey distinct developmental benefits compared to child time 
with either mother or father. From the parents’ perspective, higher levels of education may 
increase work-family pressure as mothers juggle both higher child care time and higher paid 
work time (Craig 2006; Guryan et al. 2008). This apparent paradox is partially resolved 
through increased outsourcing of housework (Craig et al. 2016), but may also manifest in 
distinctive patterns of ‘tag team’ parenting – characterized by larger amounts of solo care 
relative to shared care – if more highly educated families coordinate their care to facilitate 
maternal employment alongside time-intensive parenting strategies. It is therefore important 
for research to document educational differences in children’s time with fathers and other 
adults, in addition to time with mothers. We contribute to this objective by considering time 
with mothers and fathers (jointly or in isolation), and any adult separately.  
Third, the ATUS data do not allow Kalil et al. (2012b) to determine which child is the 
recipient of the mother’s caregiving, and they rely upon age of the youngest resident child. It 
seems likely that any ‘developmental gradient’ will appear steeper from the perspective of the 
individual child, because the analysis does not mix together time investments directed at 
older children or time spent with more than one child simultaneously.  
Finally, we also extend previous analysis by accounting for the role of family structure, 
employment, and resources in determining allocation of time to different activities. Although 
we do not directly measure parenting ideology or knowledge, conditioning on resources 
increases the plausibility of a ‘knowledge/ideology’ interpretation of any remaining 
educational differences. This is similar in spirit to the approaches taken in a number of 
previous papers – for example England and Srivastava (2013) investigate whether 
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educational differences in parental child care time can be explained by earnings, while 
Weininger et al. (2015) assess the contribution of resources to educational gaps in organized 
extracurricular activities. In both cases the authors find that material resources cannot explain 
the observed educational difference, leading them to conclude that unobserved cultural 
differences are the key driver.  
Educational gaps in child time-use and the ‘developmental gradient’ 
Educational gaps in child care time are well documented. Evidence that education is 
positively associated with parents’ time spent in child care stretches back to the 1970s in the 
US, (Hill and Stafford 1974; Guryan et al. 2008; Leibowitz 1977), and has more recently 
been extended to encompass a wide selection of developed economies, including Australia, 
Canada, Denmark, Italy, Spain, Norway, France, the Netherlands, and the United Kingdom 
(Craig 2006; Craig and Mullan 2011; Dotti Sani and Treas 2016; Sayer et al. 2004). There 
appears to be some institutional variation, with the largest effects typically reported for liberal 
welfare state regimes and comparatively smaller differences in corporatist and comprehensive 
regimes (Gracia and Ghysels 2017; Sayer et al. 2004). Positive educational gradients in child 
care time have been observed for both mothers and fathers (Hook and Wolfe 2011; Yeung et 
al. 2001) and appear to be increasing in magnitude over time (Altintas 2016; Dotti Sani and 
Treas 2016; Kalil et al. 2016) – a trend that may represent normative shifts in favour of more 
intensive parent-child involvement (Hays 1996; Pleck 2004; Wall and Arnold 2007).  
The literature also suggests that not all time investments are equal: activities such as reading, 
talking with children, and structured play are often reported to be more beneficial to children 
than other forms of adult care (Fiorini and Keane 2014; Hsin and Felfe 2014; Cano et al. 
forthcoming). For instance, Fiorini and Keane (2014) show using the LSAC data that greater 
time spent in ‘educational activities’ is comparatively more productive for children’s 
cognitive skills, whether it is spent with parents or with other adults. Interestingly, they also 
find that non-developmental ‘general’ care time with parents is among the least productive 
time for cognitive abilities, ranking below media use and comparable to time when the 
reporting parent is unaware of (and therefore presumably does not have supervision over) the 
child’s activities. Fiorini and Keane (2014) also consider behavioural outcomes but do not 
find any effects of time allocation.  
Two recent studies address the question of whether time with particular caregivers is more or 
less important, but arrive at contradictory results. Hsin and Felfe (2014) report individual 
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fixed-effects estimates of children’s time with parents in different activities (based on the US 
Panel Study of Income Dynamics Child Development Supplement), and show positive effects 
of ‘educational’ time with mothers (but not fathers) on children’s cognitive test scores. Hsin 
and Felfe (2014) also find positive effects of both ‘educational’ and ‘structured’ time with 
mothers for children’s behavioural outcomes, while ‘unstructured’ time with mothers or 
fathers seems to be associated with a mix of negative effects for both cognitive and 
behavioural outcomes. Cano et al. (forthcoming) use a lagged-dependent variable 
specification with the LSAC data to investigate the effects of different activity-caregiver 
combinations on children’s cognitive development from 4-8 years. The results indicate that 
total amount of father-child time is associated with only small improvements in children’s 
cognitive outcomes. However, contradicting Hsin and Felfe (2014), they also report that the 
amount of father-child time (but not mother-child time) in specifically educational activities 
(such as reading or educational play) is associated with moderate to large improvements in 
cognitive outcomes. Importantly, the impact of father time spent with the child in educational 
activities on child cognitive outcomes was the same regardless of father’s education. Both 
studies underscore the importance of considering time investments received by children from 
other adults, as well as the mother, and also the importance of the content of time spent with 
children. In short, available evidence suggests that it is not just the amount of time children 
spend with parents that matters, but who they spend it with and the mix of activities 
undertaken. 
Studies comparing the education gradient for ‘developmental care’ time (or similar 
categorizations) to the gradient for other types of care are mixed. Some studies report that 
parental education is more strongly linked to ‘developmental’ care time than other types of 
parent care (Baxter 2010; Bianchi and Robinson 1997) while others find little difference or a 
relatively smaller positive gap in developmental care time with children amongst more 
educated parents (Guryan et al. 2008; Kalenkoski and Foster 2008). Studies of time from the 
perspective of the child generally suggest that education is associated with relatively larger 
gaps in ‘developmental’ time than time overall. In Australia, for instance, Baxter (2010) 
reports that higher parental education is associated with more ‘achievement oriented’ time 
with mothers and fathers for 4-5 year old children, and a corresponding reduction in 
television viewing time net of parents’ employment status and demographics, but shows little 
association with overall parental time. Bianchi and Robinson (1997) similarly report positive 
associations between parent education and children’s time spent reading and studying (at the 
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expense of time spent watching television) for a sample of Californian children, although 
they do not separate whether this time occurs with or without the presence of adults.  
In contrast, studies using adult time diaries have shown either approximately equivalent 
effects of parent education for different kinds of child care time (Guryan et al. 2008; Craig 
2006) or relatively smaller positive effects of education on ‘high quality’ time with children 
compared to lower quality time with children (Kalenkoski and Foster 2008). Kalenkoski and 
Foster (2008) use Australian parents’ time-diary data from 1992 and 1997 and compare the 
effects of education for mothers and fathers across four different conceptualizations of ‘high 
quality’ time. They show positive educational gradients in parents ‘high quality’ child care 
time (including time spent in developmental activities), but also larger positive effects of 
education on ‘low quality’ time with children, when parents are less engaged with children or 
engaged in activities that are less likely to benefit children’s development.  
Kalil et al. (2012b) expand upon notions of ‘developmentally valuable’ time by arguing that 
children’s needs evolve with age, and as a consequence different types of time with 
caregivers are more or less productive for child development at different ages. Expanding 
upon Guryan et al.’s (2008) terminology of an ‘educational gradient’ in total time spent with 
children, they propose the existence of an additional ‘developmental gradient’ where more 
educated mothers spend their time with children more efficiently in accordance with the 
developmental needs of their child. They operationalize their argument by dividing mother’s 
time spent with children into four types, ‘basic care’, ‘play’, teaching’, and ‘management’, 
and identify each with a developmental stage when they argue those activities are most 
important. In infancy (0-12 months), children’s fundamental needs for food, sleep, warmth, 
and affection represent the most important inputs, and therefore Kalil et al. (2012b) predict 
that educational differences in ‘basic care’ will be largest at this time.  
For the second activity type – play – Kalil et al. (2012b) draw upon Piaget’s (1952) 
observations regarding the role of pretend play to argue that, that toddlerhood (12-35 months) 
is the period when play is most developmentally important. Owing to sample size limitations, 
they rely on youngest child age 0-2 as the marker for both infancy and toddlerhood in their 
empirical work. Third, ‘teaching’, which in their analysis includes reading, talking, 
‘helping/teaching’, and activities related to education, is proposed to be most important 
during the pre-school period, when children’s language and attention abilities have advanced 
significantly and in preparation for school-entry. They do not offer a specific age range for 
this period in the discussion, but operationally rely upon age 3-5 as the important period.  
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Finally, during the school years (6-13) they argue that time spent by mothers in 
‘management’ of children’s activities is particularly important. This reflects children’s 
heightened engagement with social networks and institutions beyond the family at these ages. 
Their results, broadly, support their hypotheses, although their key parameter estimates are 
not significant in all cases. Gracia’s (2016) analysis of Spanish time-use data also considers a 
variant of the developmental gradient hypothesis, finding that father’s education has larger 
positive effects on their involvement in activities such as bathing, feeding, or other routine 
care for infants and toddlers than at older ages, and larger effects for a second group of 
play/teaching type activities during the years immediately prior to school entry (ages 3-5).  
Our work aims to build upon Kalil et al.’s (2012b) analysis by extending the concept of a 
‘developmental gradient’ to children’s time use, in the company of multiple caregivers. 
Shifting to children’s time, rather than parents’ time, as the primary analytical focus offers 
several benefits, perhaps most importantly enabling examination of time investments by adult 
caregivers other than the mother, which are also likely to be important for child development. 
It also enables specification of time spent by a focal child rather than time use of the mother 
which may be directed to more than one child simultaneously. It is however, necessary to 
make a number of adjustments, due both to conceptual differences and practical differences 
in the data we analyse. Conceptually, perhaps the most significant point of departure arises 
with Kalil et al.’s (2012b) concept of ‘management’ time: ‘management’ is something that 
the mothers in Kalil et al.’s (2012b) analysis are likely often performing when they are not 
co-present with their children, and there is no direct equivalent in children’s activities. We 
therefore substitute ‘enrichment’ activities, such as lessons, sports, or organized activities in 
place of ‘management’ – in effect child-centred activities that the mother’s management 
likely facilitates. Gaps in enrichment activities represent an important research area in their 
own right (e.g. Covay and Carbonaro 2010; Dumais 2006; Weininger et al. 2015), and are a 
core plank of the ‘concerted cultivation’ argument, so this appears to be a natural substitution. 
We have otherwise attempted to maximize consistency with Kalil et al.’s (2012b) work in our 
allocation of codes to ‘basic care’, ‘play’, and ‘teaching’.  
We also build on previous work by investigating the role of family resources. The importance 
of resources in determining educational differences in care time or child time use is an 
important issue, as it speaks to the mechanism and therefore to possible policy responses. On 
one hand, if educational differences in children’s time use are primarily a function of 
differential control over material resources, then policies aimed at redistribution or improving 
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job conditions among disadvantaged parents may have flow-on benefits for their children’s 
time use. Alternatively, if ideology or knowledge are the determining factor, then knowledge 
dissemination or awareness raising approaches may be more effective. We address this issue 
by presenting age-related educational gaps in child time use with and without controls for an 
array of family resources.  
Methods 
Data  
Data are drawn from the first three waves of LSAC, pertaining to the period 2004-2008. A 
full description of the study has been published elsewhere (AIFS 2015). Briefly, LSAC is 
comprised of two cohorts of children aged 0-1 years (the ‘Babies’ cohort) or 4-5 years (the 
‘Kids’ cohort) at baseline in 2004, and is designed to be representative of the population of 
children resident in Australia. Interviews are conducted on a biennial basis with the child’s 
primary caregiver, who is usually but not always the child’s mother. Combining data from the 
two cohorts yields a sample of time-diary data for children from ages 0-9. These data span 
the range of developmental periods specified in the developmental gradient hypothesis, and 
therefore afford us the opportunity to conduct a comprehensive test of the hypothesis.  
Time-Use Measures 
Time use data for the study child (SC) in each cohort were collected at waves 1-3 (covering 
the period 2004-2008) by caregiver completed diaries, with each child randomly allocated to 
one weekday and one weekend day. For each 15-minute interval for a 24-hour period from 
4am, the caregiver reported the child’s activities and who was present with the child. 
Activities are allocated to a predefined set of codes, and multiple activities may be recorded 
for each time period. Time use measures are calculated by summing the periods when the 
child was recorded as engaged in the activities under consideration and present with the 
caregiver, giving minutes for the day. Estimates of weekly time use (which represent our 
primary outcomes) are calculated as weekday time multiplied by five, plus weekend time 
multiplied by two. In accordance with previous analyses of these data, we adjust coding of 
‘school’ time for the first wave of the ‘Kids’ cohort only to account for the omission of a 
formal ‘school’ code at this wave of data collection: specifically, following Mullan (2014), 
we code the child’s activity to ‘school’ for weekdays between 8.30am-3.30pm when the child 
is not with either parent, is with an ‘other adult’ and is in a location defined as ‘other indoors’ 
(i.e. not at home).  
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For both conceptual and practical reasons, we exclude time in school or other formal care. 
Conceptually, time in school is highly unlikely to be spent with parents or other family 
caregivers, and is structured institutionally to a greater degree rather than on the basis of the 
parents’ actions. Practically, because parents completing the diaries lack visibility of their 
children’s time at school, there is a very high percentage of missing ‘activity’ data 
(approximately 70%) during school hours, and including data from those who do report 
activities for children at school would therefore risk introducing bias related to parents’ 
response styles.  
To limit the impact of poor-quality diaries on the analysis, we exclude diaries with more than 
four hours of missing data on either ‘activity’ or ‘with who’ codes during normal awake 
times (6am-9pm). Analysis is restricted to cases that completed the primary caregiver 
interview and provided both a weekday and weekend diary of acceptable quality, and exclude 
a small number of observations with missing values on maternal education (35), not living 
with either biological parent (36), or living with two parents who are not in a relationship 
(12). Multiple imputation using chained estimates (Little and Rubin 2002; White et al. 2010) 
is used to address missing values on covariates, with m = 50 imputed datasets. This provides 
a primary analytic sample of 14,062 observations clustered within 7,007 children (8,458 
observations where the child’s mother is employed and 5,604 observations where the child’s 
mother is not employed). Imputation was conducted separately by age group and maternal 
education.  
Activities are coded into four domains, which correspond roughly to those employed by Kalil 
et al. (2012b): ‘basic care’, ‘play’, ‘teaching’ and ‘enrichment’. Table 1 shows the 
organization of the raw activity codes into these domains, by age and cohort. Additional 
codes that were available to carers but not used in the analysis are also listed. The first 
domain, ‘basic care’ encompasses activities related to day-to-day feeding, personal care, and 
comforting of children. ‘Play’, the second domain, includes games, walking, riding a bike, 
colouring, and other forms of quiet or active free play. The third domain is ‘teaching’, which 
includes being read to, reading, looking at a book, singing/talking, and being sung to/talked 
to. Last, ‘enrichment’ captures extracurricular activities, with codes including organized 
activities, lessons, playgroup, and organized sports. 
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Table 1: Activity coding by wave and cohort 
 B1 B2 B3 K1 K2  K3 
Basic care ‘Eating, drinking, being 
fed’ 
‘Bathe, dress, hair care, 
health care’  
‘Held, cuddled, 
comforted, soothed’  
‘Eating, drinking, being 
fed’ 
‘Bathe, dress, hair care, 
health care’  
‘Held, cuddled, 
comforted, soothed’ 
‘Eating, drinking, being 
fed’ 
‘Bathe, dress, hair care, 
health care’  
‘Held, cuddled, 
comforted, soothed’ 
‘Eating, drinking, being 
fed’ 
‘Bathe, dress, hair care, 
health care’  
‘Held, cuddled, 
comforted, soothed’ 
‘Eating, drinking, being 
fed’ 
‘Bathe, dress, hair care, 
health care’  
‘Held, cuddled, 
comforted, soothed’ 
‘Eating, drinking, being 
fed’ 
‘Bathe, dress, hair care, 
health care’  
‘Being hugged, 
comforted, etc.’  
Play Visiting people, special 
event, party 
Other play, other 
activities 
Crawl, climb, swing arms 
or legs  
Color/draw, look at book, 
puzzles 
Visiting people, special 
event, party 
Active free play 
Quiet free play 
Ride bicycle/trike 
Walking 
Colour, look at book, 
educational game 
Visiting people, special 
event, party 
Active free play 
Quiet free play 
Ride bicycle/trike 
Walking 
Travel in pusher/bicycle 
seat 
Drawing/colouring, 
looking at book, etc 
Visiting people, special 
event, party 
Other play, other 
activities 
Other exercise, swim/ 
dance/run about 
Ride bicycle/trike 
Walk for travel or fun 
Colour, look at book, 
educational game 
Visiting people, special 
event, party 
Active free play 
Quiet free play 
Ride bicycle/trike etc 
Walk for travel or fun 
Visiting people, special 
event, party 
Active free play 
Quiet free play 
Ride bicycle etc 
Walking 
Teaching  Read a story, talked/sung 
to, sing/talk 
Read a story, talk/sing, 
talked to/sung to 
Read a story, talk/sing, 
talked to/sung to 
Read a story, talk/sing, 
talked to/sung to 
Read a story, talk/sing, 
talked to/sung to 
Reading/looking at book 
by self 
Read to or told a story 
Reading/looking at book 
by self 
Enrichment Organized activities/ 
playgroup 
Organized 
lessons/activities 
Organized 
lessons/activities 
Organized 
lessons/activities 
Organized 
lessons/activities 
Organized sport/physical 
activity 
Organized 
lessons/activities 
Organized sport/physical 
activity 
Other activity 
codes 
Sleeping/napping 
Awake in bed/cot 
Looking around, doing 
nothing 
Sleeping/napping 
Awake in bed 
Doing nothing, 
bored/restless 
Sleeping/napping 
Awake in bed 
Doing nothing, 
bored/restless 
Sleeping/napping 
Awake in bed 
Doing nothing, 
bored/restless 
Sleeping/napping 
Awake in bed 
Doing nothing, 
bored/restless 
Sleeping/napping 
Awake in bed 
Doing nothing, 
bored/restless 
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Crying, upset 
Destroy things, create 
mess  
Watching TV, video, or 
DVD 
Listening to tapes, CDs, 
radio, music 
Taken places with adult 
Formal care  
Crying, upset, tantrum 
Arguing, fighting 
Destroy things, create 
mess  
Watching TV, video, or 
DVD 
Listening to tapes, CDs, 
radio, music 
Using computer, 
computer game 
Being taught to do chores 
Formal care 
Arguing, fighting 
Destroy things, create 
mess  
Being reprimanded 
Watching TV, video, or 
DVD 
Listening to tapes, CDs, 
radio, music 
Using computer, 
computer game 
Being taught to do chores 
Formal care/school 
Crying, upset, tantrum 
Destroy things, create 
mess  
Being reprimanded, 
corrected 
Watching TV, video, or 
DVD 
Listening to tapes, CDs, 
radio, music 
Using computer, 
computer game 
Being taught to do 
chores, read, etc. 
Formal care/school 
Crying, upset, tantrum 
Arguing, fighting, 
destroy things 
Being reprimanded, 
corrected 
Watching TV, video, or 
DVD 
Listening to tapes, CDs, 
radio, music 
Using computer, 
computer game 
Helping with chores/jobs 
Sulking, upset 
Arguing, fighting 
Being reprimanded 
Watching TV, video, or 
DVD 
Listening to tapes, CDs, 
radio, music 
Using computer, 
computer game 
Helping with chores 
 
 
 
11 
 
Time in each of these activities is allocated to three different caregiver codes: mother, father, 
and any adult. A given activity may be counted more than once. For example, 15 minutes of 
play with the child mother counts towards play time with mother and with any adult. 
Available codes for fathers and mothers do not distinguish time with biological or social 
parents, so these are considered together.  
There are also important differences in the kind of time use we employ in comparison to Kalil 
et al. (2012b). Notably, no distinction between children’s ‘primary’ and ‘secondary’ activities 
exists in our data, whereas the original exposition of the developmental gradient concept 
relied upon mothers’ ‘primary’ time use. Furthermore, we rely on co-presence of caregivers 
(as this is what is measured in our data), rather than active engagement of caregivers with the 
children. This is partially mitigated by the nature of some of the codes we employ, which 
effectively imply caregiver engagement (e.g. ‘being read to’), and caregiver ‘accessible’ time 
may also be significant for child development even when not fully engaged in the child’s 
behaviour. For instance, parents may ‘scaffold’ development by explaining new words or 
suggesting extensions to children’s games, while primarily performing other tasks. 
Nonetheless, it is important to note that we are unable to formally distinguish between 
‘engaged’ time and ‘accessible’ time. 
Independent Variable 
The primary independent variables are maternal education and the child’s age group. 
Maternal education is coded with a dummy variable indicating whether the child’s mother 
possesses a bachelor’s degree or higher (0 = no; 1 = yes). Maternal education (rather than 
paternal or highest level of education) was chosen both for consistency with Kalil et al. 
(2012b) and because previous work has shown that maternal education/resources is a more 
important determinant of fathers’ child care time than the fathers’ own education (England 
and Srivastava 2013; Gracia and Ghysels 2017). We focus on the degree/no degree 
distinction, as previous work suggests that distinct cultural orientations towards parenting 
represent a primary driver of educational differences in time use with children, and university 
education represents a major channel for the transmission of these attitudes and beliefs. Age 
group is coded to reflect Kalil et al.’s (2012b) discussion of the developmental gradient 
hypothesis, and structure of LSAC’s data collection schedule: 0-1, 2-3, 4-5, 6-7, and 8-9.  
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Control Variables  
All models control for the child’s sex and age in months, plus the interaction of these terms 
with child age group. Because diaries with less than four hours of missing data are included 
in the analysis, we also control for missing weekly hours (missing weekday hours * 5 + 
missing weekend hours * 2) to adjust for reduced reporting opportunities in these cases. 
Other background demographic variables controlled for include maternal age (in years) when 
the child was born, the child’s ethnic/migration background (Australian born non-Indigenous, 
non-Australian-born, and Aboriginal or Torres Strait Islander [ATSI]), number of siblings, 
urban location (0 = non-urban, 1 = urban), and age in years of the youngest child present in 
the household.  
‘Resources’ include work-family arrangements (dual full-time, ‘neo-traditional’ [father full-
time, mother part-time, the reference category], male-breadwinner, other couple arrangement 
[including jobless couples or couples where the father either does not work or works part-
time], employed single parent, and non-employed single parent) combined parental annual 
income (2015 AUD, in units of $10,000), count of financial hardships experienced in the past 
12 months (0-6 hardships – e.g. ‘could not pay rent/mortgage on time’, ‘went without 
meals’), the Australian Bureau of Statistics’ (ABS) SEIFA index of area disadvantage, 
frequency of contact between the child and grandparents, and frequency of contact between 
the primary caregiver (usually the mother) and the child’s grandparents.  
Analysis  
The original ‘developmental gradient’ finding was based on estimated marginal effects from 
tobit models (Kalil et al. 2012b). Due to the presence of zero values, the tobit model has been 
a common choice in time use analysis, however more recent simulation evidence suggests 
that, with time-diary data, tobit marginal effects may be badly biased under a wide range of 
plausible scenarios, with the severity of the issue increasing as the fraction of zero 
observations increases (Stewart 2013). Stewart (2013) points out that zero values in time use 
data do not arise from a latent variable with ‘true’ negative values that are censored at zero 
(as is typically posited in motivating the tobit model), but rather from the fact that, although 
an individual does engage in a given activity, they may not do so on the particular day(s) 
corresponding to the time-diary. Stewart’s (2013) simulations indicate that ordinary least 
squares (OLS) parameter estimates are unbiased in all scenarios he considers, regardless of 
the fraction of zero observations. We therefore employ OLS for our main estimates. Data 
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from both cohorts and all three waves are pooled together, and robust standard errors are 
employed to allow for the clustering of repeated observations by child and the survey design. 
All analyses are weighted to account for sampling and non-random survey attrition. 
The key parameters to be estimated are the ‘main effect’ of maternal education and the 
interactions of maternal education with child age group. To reiterate, the developmental 
gradient hypothesis stipulates that the largest educational differences should be found in the 
ages when a given activity is thought to be most productive for child development. Table 2 
presents a summary of the hypotheses by activity domain. Following Kalil et al. (2012b), we 
therefore use different reference categories for child age group depending on the time-use 
domain in question, corresponding to the age when that activity is thought to be most 
important: specifically, 0-1 years is the reference category for ‘basic care’, 2-3 years for 
‘play’, 4-5 years for ‘teaching’, and 8-9 years for ‘enrichment’. Therefore, in all cases 
statistically significant negative interactions between maternal education and child age group 
can be interpreted as supporting the developmental gradient hypothesis.  
We fit two primary models for each outcome/caregiver combination. The first includes only 
the basic demographic controls described above. The second model adds ‘resources’ in order 
to explore the extent to which any ‘developmental gradient’ may be a function of greater 
material/social resources available to children of degree-educated mothers.  
Table 2: Summary of the developmental gradient predictions 
Activity domain Child age group (years) 
 0-1 2-3 4-5 6-7 8-9 
Basic care +     
Play  +    
Teaching   +   
Enrichment    + + 
‘+’ indicates that educational differences in child time use are predicted to be largest in this age group  
Results 
Table 3 summarizes all variables used in the analysis by maternal education. Overall, a little 
over a third (36.9%) of mothers in the sample were degree educated. Degree educated 
mothers were about two years older on average at the time of the focal child’s birth, and were 
less likely to be Aboriginal or Torres Strait Islander. ‘Basic care’ activities consumed the 
largest share overall, with children of degree-educated mothers receiving roughly half-an-
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hour less with their mothers and half-an-hour more with their fathers. ‘Play’ represents only a 
slightly smaller component of children’s time with adults – here there is little difference in 
mothers’ time, but fathers in highly educated families spend approximately 45 minutes more 
per week in play with their children. Large differences are apparent in ‘teaching’ time, with 
children of degree-educated mothers receiving roughly 100 minutes more per week, over all 
adult caregivers. ‘Enrichment’ time similarly favours children in more highly educated 
families, although here the difference emerges most clearly in time with ‘any adult’. Other 
notable differences include work-family arrangements (degree educated mothers more likely 
to be in dual-earner couple arrangements), family income (nearly 50% higher among degree 
educated) and contact between the SC and grandparents (children of non-degree educated 
mothers more likely to have contact ‘at least every week’ or more).  
Values reported in Table 3 pool over all observations, and therefore obscure age-related 
differences. This is illustrated in Figure 1, which shows differences in child time with adults 
from infancy through to middle childhood. A number of points are important here: first, 
mothers’ time investments outweigh fathers’ in every activity domain and at every age, 
although there is some indication that these patterns become (relatively) more equal at older 
ages. Second, in most cases mothers’ time approaches time spent with ‘any adult’, suggesting 
that mothers carry the heaviest load, and that the majority of fathers’ (and other adults’) time 
with children is ‘shared care’ when the mother is also present. To some degree this may 
reflect reporting bias in that mothers are the reporters in most cases, and will be more aware 
of their own time with children, however it nonetheless indicates that mothers’ time is 
probably the most important component. With respect to age-related differences, ‘basic care’ 
time shows a large decline, from roughly thirty-five hours per week (with any adult) in 
infancy down to around fifteen hours in middle childhood. ‘Play’ time is approximately 
consistent over the 0-5 age group (although mothers’ time decreases somewhat), before 
dropping off among school age children. Play also represents the largest component of child 
time with adults excluding infancy. ‘Teaching’ time is highest in infancy and exhibits a 
smaller spike around school-entry age (4-5), when children spend on average a little over six 
hours per week with adults in these activities. Finally, enrichment time increases steadily 
with age, from under half an hour per week in infancy to around three-and-a-half hours 
among 8-9 year olds. Mothers’ share of enrichment time also decreases with age, indicating 
children’s increasing engagement outside of the family in this age group.  
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Fig 1: Child time use by age group 
 
Table 3: Summary statistics by maternal education 
 
Maternal education 
 
 
No degree Degree Total 
Time invariant measures (N = 7,007 children) 
Maternal education    
No degree   63.2% 
Degree   36.9% 
Study child (SC) sex 
   
Male 51.3% 52.0% 51.5% 
Female 48.7% 48.0% 48.5% 
SC's country of birth and indigenous status 
   
Aust. born non-Indigenous 95.1% 96.8% 95.7% 
Non-Aust. Born 1.7% 2.5% 2.0% 
Indigenous 3.2% 0.7% 2.3% 
Maternal age at SC’s birth 29.8 32.1 30.6 
 (5.3) (4.2) (5) 
Time varying measures ( N = 14,062 child-years) 
0
50
0
1,
00
0
1,
50
0
2,
00
0
2,
50
0
W
ee
kl
y 
m
in
ut
es
0-1 2-3 4-5 6-7 8-9
Basic care - mother
Basic care - father
Basic care - any adult
0
50
0
1,
00
0
1,
50
0
2,
00
0
2,
50
0
W
ee
kl
y 
m
in
ut
es
0-1 2-3 4-5 6-7 8-9
Play - mother
Play - father
Play - any adult
0
20
0
40
0
60
0
W
ee
kl
y 
m
in
ut
es
0-1 2-3 4-5 6-7 8-9
Teach - mother
Teach - father
Teach - any adult
0
50
10
0
15
0
20
0
W
ee
kl
y 
m
in
ut
es
0-1 2-3 4-5 6-7 8-9
Enrich - mother
Enrich - father
Enrich - any adult
 
 
16 
 
Child time use (estimated weekly minutes)    
Basic care – mother  1227.5 1201.7 1217.3 
 (682.5) (669.7) (677.6) 
Basic care – father 649.6 680.7 661.9 
 (492.8) (460.6) (480.5) 
Basic care – any adult 1357.3 1360.5 1358.5 
 (694.3) (679.4) (688.4) 
Play – mother 1157.9 1166.9 1161.5 
 (784.6) (754.7) (772.9) 
Play – father 608.2 653.7 626.3 
 (551.5) (533.2) (544.7) 
Play – any adult 1397.2 1457.1 1421 
 (824.6) (806.4) (817.9) 
Teaching – mother 254.7 331.1 285.1 
 (416.1) (477.1) (442.9) 
Teaching – father 133.4 181.4 152.5 
 (230.5) (269.4) (247.8) 
Teaching – any adult  288.4 387 327.6 
 (448.9) (520.3) (481) 
Enrichment – mother 54.1 62.7 57.5 
 (135.9) (140.2) (137.7) 
Enrichment – father 25.2 31 27.5 
 (87.7) (91.9) (89.5) 
Enrichment – any adult 90 110.5 98.1 
 (208.9) (220.7) (213.9) 
Demographics/resources    
SC age group 
   
0-1 19.4% 20.3% 19.8% 
2-3 16.8% 18.6% 17.5% 
4-5 32.0% 32.1% 32.0% 
6-7 16.8% 15.2% 16.2% 
8-9 15.0% 13.8% 14.5% 
SC age (months) 55.1 53.3 54.4 
 (31.7) (31.4) (31.6) 
Age of youngest child in household 2.9 2.7 2.8 
 (2.5) (2.5) (2.5) 
Number of siblings present in household 1.4 1.2 1.3 
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 (1) (0.9) (1) 
Urban location 
   
Regional/remote 16.4% 12.3% 14.8% 
Urban 83.6% 87.7% 85.2% 
Frequency of contact between SC and grandparents 
Don’t have/no contact 1.9% 1.5% 1.7% 
Rarely 5.5% 6.4% 5.9% 
A few times a year 13.8% 16.9% 15.1% 
At least every month 19.9% 23.1% 21.2% 
At least every week 47.9% 44.1% 46.4% 
Every day 11.0% 7.9% 9.8% 
Frequency of contact between primary carer and own parents 
Don’t have/no contact 1.1% 0.7% 0.9% 
Rarely 0.9% 0.5% 0.8% 
A few times a year 1.4% 1.7% 1.5% 
At least every month 9.1% 10.2% 9.5% 
At least every week 53.4% 59.4% 55.8% 
Every day 34.0% 27.5% 31.4% 
Work family arrangements 
   
Dual full-time 13.1% 18.7% 15.3% 
Neo-trad (male full-time, female part-time) 34.9% 40.9% 37.3% 
Male bread winner 35.9% 30.0% 33.5% 
Other couple 6.4% 6.3% 6.3% 
Single parent employed 5.0% 3.1% 4.2% 
Single parent not employed 4.8% 1.0% 3.3% 
Financial hardships 0.4 0.1 0.3 
 (0.8) (0.5) (0.7) 
Parent income (10,000s) 8.9 13.1 10.6 
 (5.5) (8.8) (7.3) 
Socio-Economic Index for Areas (SEIFA) 10 10.4 10.2 
 (0.7) (0.8) (0.8) 
Missing weekly time (hours) 5 4.5 4.8 
 (5.7) (5.3) (5.5) 
 
Table 4 presents results from our models of basic care time. Results are presented separately 
by caregiver (mother, father, any adult), without controlling for resources (M1), and after 
adjustment for resources (M2). The results do not support the developmental gradient 
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hypothesis. Contrary to Kalil et al.’s (2012b) findings, children in more highly educated 
families receive substantially less time in basic care activities from their mothers in infancy 
(β = -95, p < 0.01) and we observe no differences in fathers’ time. Further contradicting the 
hypothesis, we observe significant positive interactions between maternal education and older 
child ages in the models for mothers’ time, suggesting that gaps that are present in infancy 
largely disappear among school age children. It is notable also that the educational effect is 
reduced after controlling for resources (M2) indicating that the gap in infancy is likely to be 
in large part a function of more educated mothers tendency to return to work sooner and work 
longer hours.  
Models for ‘play’ time are shown in Table 5. Note that the excluded reference age group has 
changed from 0-1 (for basic care) to 2-3. For time with mothers, we find no significant 
educational gap in play time among toddlers, and no significant negative education by age 
group interactions that would support the existence of a ‘developmental gradient’. In contrast, 
for time with fathers we do find evidence of an educational gap, as our results suggest that 
toddlers in more educated families spend more play time with fathers (β = -80, p < 0.01). 
This gap is reduced (albeit still significant) in M2 when resources are controlled, which 
seemingly represents the lower incidence of single parent families among degree educated 
mothers. The pattern of interactions between education and child age group is negative but 
non-significant, again indicating no support for the developmental gradient hypothesis. 
Finally, viewed in terms of time with ‘any adult’ there is a positive but non-significant gap  
among toddlers β = 50, n.s.), and a negative and marginally significant maternal education by 
infant interaction (β = -92, p < 0.1). This finding is in line with expectations, however given 
the tentative nature of the result and the lack of supporting evidence for other age groups or 
carer combinations, the overall pattern offers at most very weak support for the 
developmental gradient hypothesis with respect to play.  
Our third activity domain, ‘teaching’, exhibits both strong evidence of educational gaps and 
supports the existence of a ‘developmental gradient’. The results are presented in Table 6, 
and indicate that around school entry age (4-5), children in degree-educated families receive 
roughly 1 hour more teaching time per week from fathers (β = 59, p < 0.001), an hour-and-a-
half from mothers (β = 84, p < 0.001), and two hours from any adult (β = 115, p < 0.001). 
The magnitude of these gaps is substantially reduced for toddlers and school age children (for 
mothers, fathers, and any adult; with and without controls for resources). The reductions are 
generally in the range of sixty- to seventy-percent relative to school-entry age children. The 
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exception is in infancy, when educational gaps are approximately equal in size to those found 
among school-entry age children. Controlling for resources does little to alter the pattern of 
results, and in fact marginally increases the estimated educational gaps in mothers’ and any 
adult teaching time.  
Finally, models for time spent with adults in ‘enrichment’ activities are presented in Table 7. 
Clear support for the developmental gradient hypothesis emerges in enrichment time spent 
with any adult – among 8-9 year old children, those with a degree-educated mother spend 
nearly an hour more per week in this activity category. Significant negative interactions 
between maternal degree status and age 0-5 indicate that this gap is largely eliminated among 
younger children. With respect to time with mothers and fathers, there is marginal evidence 
of a positive educational gap among older children, but no evidence that this gap is 
systematically smaller among younger children as the theory would predict. Controlling for 
resources makes no meaningful impact in any model. 
A summary of findings compared with the predictions of the developmental gradient 
hypothesis is presented in Table 8. Overall, there is no support for the hypothesis for basic 
care time, and only very weak support for play time. Teaching time shows clear support (with 
the exception of infancy), and for enrichment time there is clear support, but only for time 
spent with ‘any adult’, rather than across all caregivers. In no case did controlling for 
resources change the key associations. 
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Table 4: Weekly minutes of basic care, by mothers’ education and age of child 
 Mum  Dad  Any  
 M1 M2 M1 M2 M1 M2 
Degree  -95** -59# 6 -15 -69* -45 
 [33] [33] [29] [27] [32] [32] 
Degree * age 2-3 18 18 23 17 41 43 
 [37] [37] [32] [30] [36] [36] 
Degree * age 4-5 20 36 12 17 26 38 
 [36] [35] [32] [30] [35] [35] 
Degree * age 6-7  99* 105** -4 -4 71# 77* 
 [38] [38] [35] [32] [38] [37] 
Degree * age 8-9 75# 86* 32 42 68# 76* 
 [39] [38] [34] [31] [38] [37] 
Age 2-3 -1171*** -1088*** -418** -553*** -1183*** -1137*** 
 [175] [169] [143] [133] [170] [167] 
Age 4-5 -895*** -936*** -643*** -651*** -881*** -894*** 
 [203] [198] [183] [162] [206] [206] 
Age 6-7 -1522*** -1431*** -677* -679* -1613*** -1558*** 
 [307] [301] [291] [269] [311] [308] 
Age 8-9 -1670*** -1625*** -1323*** -1107** -1552*** -1525*** 
 [381] [377] [371] [338] [380] [373] 
Age in months -63*** -59*** -27*** -24*** -60*** -58*** 
 [7] [7] [6] [6] [7] [7] 
Age 2-3 * age in months 56*** 51*** 22** 24*** 52*** 49*** 
 [8] [8] [7] [7] [8] [8] 
Age 4-5 * age in months 52*** 50*** 28*** 25*** 49*** 47*** 
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 [8] [8] [7] [6] [8] [7] 
Age 6-7 * age in months 60*** 55*** 27*** 24*** 58*** 55*** 
 [8] [8] [7] [7] [8] [8] 
Age 8-9 * age in months 62*** 58*** 34*** 28*** 57*** 55*** 
 [8] [8] [7] [7] [8] [8] 
Female child 43*** 45*** 5 -1 46*** 47*** 
 [12] [12] [11] [9] [12] [12] 
Non-Aust. Born (ref: Aust-born non-Indigenous) 58 33 78* 23 56 47 
 [39] [39] [34] [32] [37] [37] 
Indigenous -33 -57 -121** -30 -28 -46 
 [43] [43] [38] [35] [44] [44] 
Mother age at child birth (years) 2 3* 6*** 2# 3* 5*** 
 [1] [1] [1] [1] [1] [1] 
Urban location (ref: non-urban) -18 -14 -67*** -34* -13 -10 
 [16] [17] [14] [14] [16] [16] 
Age of youngest child in household (years) -10** -1 -20*** -8** -10** -5 
 [3] [3] [3] [3] [3] [3] 
Number of siblings in household 1 -11 -1 -11# -12# -19** 
 [7] [7] [6] [6] [7] [7] 
Missing time (hours) -25*** -25*** -15*** -15*** -23*** -23*** 
 [4] [4] [3] [2] [4] [3] 
Missing time * age 2-3 15*** 14*** 7* 7* 13*** 13*** 
 [4] [4] [3] [3] [4] [4] 
Missing time * age 4-5 13** 12** 11*** 11*** 12** 12** 
 [4] [4] [3] [3] [4] [4] 
Missing time * age 6-7 16*** 16*** 12*** 12*** 13*** 13*** 
 [4] [4] [3] [3] [4] [4] 
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Missing time * age 8-9 16*** 15*** 9** 7* 12** 12** 
 [4] [4] [3] [3] [4] [4] 
SEIFA score / 100  -15  -8  -8 
  [9]  [8]  [9] 
Hardships  9  16*  6 
  [9]  [7]  [9] 
Contact between child and grandparents  -10  -9  4 
  [7]  [6]  [7] 
Contact between parent and grandparents  7  5  6 
  [8]  [7]  [8] 
Parental income (10,000s)  -4***  -3***  -4*** 
  [1]  [1]  [1] 
Neo-trad (ref: Dual full-time)  113***  -58***  44** 
  [14]  [13]  [14] 
Male bread winner couple  230***  -66***  123*** 
  [16]  [15]  [17] 
Other couple  155***  136***  129*** 
  [30]  [28]  [29] 
Single parent – employed  36  -505***  14 
  [28]  [22]  [27] 
Single parent – not employed  245***  -614***  123*** 
  [36]  [24]  [36] 
Constant 2697*** 2614*** 1175*** 1429*** 2816*** 2693*** 
 [83] [118] [72] [98] [80] [115] 
N 14062 14062 14062 14062 14062 14062 
 
 
 
 
23 
 
Table 5: Weekly minutes of play, by mothers’ education and age of child 
 Mum  Dad  Any  
 M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) -34 -16 80** 50# 50 55 
 [35] [35] [27] [25] [36] [37] 
Degree * age 0-1 -46 -46 -54 -51 -92# -95* 
 [45] [45] [34] [33] [47] [47] 
Degree * age 4-5 4 18 -28 -21 -10 -3 
 [41] [40] [31] [30] [42] [42] 
Degree * age 6-7  82# 84# -37 -32 25 23 
 [45] [45] [36] [34] [49] [49] 
Degree * age 8-9 22 33 -50 -36 -34 -28 
 [47] [47] [35] [34] [55] [54] 
Age 0-1 -296 -344 -246 -109 -544* -535* 
 [240] [232] [164] [151] [248] [243] 
Age 4-5 1188** 1056** 126 239 964* 922* 
 [391] [380] [259] [244] [387] [380] 
Age 6-7 -124 -157 144 204 343 296 
 [501] [491] [354] [343] [567] [556] 
Age 8-9 374 314 -651 -360 831 787 
 [642] [641] [469] [453] [759] [762] 
Age in months 3 3 -1 4 2 2 
 [7] [7] [5] [4] [7] [7] 
Age 0-1 * age in months 51*** 54*** 23*** 21*** 63*** 63*** 
 [10] [10] [7] [6] [10] [10] 
Age 4-5 * age in months -25** -22** -2 -6 -20* -19* 
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 [9] [8] [6] [5] [9] [9] 
Age 6-7 * age in months -8 -7 -3 -7 -13 -12 
 [9] [9] [6] [6] [10] [9] 
Age 8-9 * age in months -12 -11 5 -1 -15 -14 
 [9] [9] [6] [6] [10] [10] 
Female child -2 -3 -35** -41*** -12 -16 
 [16] [15] [12] [11] [17] [17] 
Missing time (hours) -21*** -22*** -12*** -12*** -22*** -23*** 
 [3] [3] [2] [2] [3] [3] 
Missing time * age 0-1 -1 -0 0 1 2 3 
 [4] [4] [3] [3] [5] [5] 
Missing time * age 4-5 -2 -2 1 2 -2 -1 
 [4] [4] [3] [3] [4] [4] 
Missing time * age 6-7 8# 8* 6* 5# 6 7 
 [4] [4] [3] [3] [4] [4] 
Missing time * age 8-9 5 5 2 0 3 4 
 [4] [4] [3] [3] [5] [5] 
Non-Aust. Born (ref: Aust-born non-Indigenous) -66 -61 -31 -67 -160** -123* 
 [58] [56] [45] [45] [60] [59] 
Indigenous 72 70 -89* 7 53 65 
 [67] [66] [42] [39] [73] [71] 
Mother age at child birth (years) 0 1 2# -1 2 3 
 [2] [2] [1] [1] [2] [2] 
Urban location (ref: non-urban) -90*** -85*** -79*** -46** -100*** -95*** 
 [24] [24] [17] [17] [25] [25] 
Age of youngest child in household (years) -20*** -8 -20*** -8* -21*** -14* 
 [5] [5] [4] [4] [5] [5] 
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Number of siblings in household -13 -23* -7 -14* -28** -31** 
 [10] [10] [7] [6] [11] [11] 
SEIFA score / 100  -10  -13  -3 
  [11]  [9]  [12] 
Hardships  2  -8  -5 
  [12]  [8]  [12] 
Contact between child and grandparents  7  8  34*** 
  [9]  [7]  [9] 
Contact between parent and grandparents  11  -9  8 
  [11]  [8]  [12] 
Parental income (10,000s)  -1  -1  0 
  [1]  [1]  [1] 
Neo-trad (ref: Dual full-time)  219***  -9  158*** 
  [21]  [17]  [24] 
Male bread winner couple  292***  -32#  170*** 
  [23]  [19]  [26] 
Other couple  113**  158***  89* 
  [35]  [33]  [38] 
Single parent – employed  47  -422***  51 
  [36]  [25]  [44] 
Single parent – not employed  292***  -527***  145** 
  [49]  [27]  [53] 
Constant 1496*** 1278*** 805*** 940*** 1797*** 1441*** 
 [240] [258] [163] [169] [245] [271] 
N 14062 14062 14062 14062 14062 14062 
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Table 6: Weekly minutes of teaching, by mothers’ education and age of child 
 Mum  Dad  Any  
 M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) 84*** 96*** 59*** 57*** 115*** 123*** 
 [15] [15] [9] [9] [17] [17] 
Degree * age 0-1 17 11 -3 -5 6 -0 
 [32] [32] [18] [18] [34] [34] 
Degree * age 2-3 -57*** -62*** -34*** -37*** -69*** -74*** 
 [16] [16] [10] [10] [18] [18] 
Degree * age 6-7  -58*** -60*** -40*** -41*** -68*** -70*** 
 [17] [17] [11] [11] [19] [19] 
Degree * age 8-9 -62*** -61*** -42*** -41*** -83*** -83*** 
 [17] [17] [11] [11] [19] [19] 
Age 0-1 1 17 40 44 -118 -107 
 [169] [168] [98] [96] [182] [181] 
Age 2-3 -461** -425* -164# -183# -575** -549** 
 [174] [172] [99] [97] [187] [185] 
Age 6-7 -198 -176 -90 -100 -375# -369# 
 [201] [201] [133] [130] [217] [216] 
Age 8-9 -347 -314 -48 -5 -474# -451# 
 [243] [241] [183] [174] [269] [267] 
Age in months -5# -4 -1 -0 -6* -6# 
 [3] [3] [2] [2] [3] [3] 
Age 0-1 * age in months -6 -5 -3 -3 -2 -1 
 [6] [6] [4] [4] [7] [7] 
Age 2-3 * age in months 6# 6# 2 3 8* 8* 
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 [3] [3] [2] [2] [4] [3] 
Age 6-7 * age in months 3 2 1 1 5 5 
 [3] [3] [2] [2] [3] [3] 
Age 8-9 * age in months 4 4 0 -0 6# 6 
 [3] [3] [2] [2] [4] [4] 
Female child 19* 19* 8# 7 21* 21* 
 [8] [8] [5] [5] [9] [9] 
Missing time (hours) -6*** -6*** -3*** -3*** -7*** -7*** 
 [1] [1] [1] [1] [1] [1] 
Missing time * age 0-1 -8** -8** -2# -2# -8** -8** 
 [3] [3] [1] [1] [3] [3] 
Missing time * age 2-3 6*** 6*** 2** 2** 6*** 6*** 
 [1] [1] [1] [1] [2] [2] 
Missing time * age 6-7 4*** 4** 3** 2** 5** 5** 
 [1] [1] [1] [1] [1] [1] 
Missing time * age 8-9 6*** 6*** 3* 2* 7*** 7*** 
 [2] [2] [1] [1] [2] [2] 
Non-Aust. Born (ref: Aust-born non-Indigenous) 43# 35 51* 39# 49# 43 
 [25] [25] [21] [20] [28] [28] 
Indigenous -37 -37 -15 4 -38 -36 
 [28] [28] [16] [17] [30] [30] 
Mother age at child birth (years) 3*** 3*** 2*** 2** 4*** 4*** 
 [1] [1] [1] [1] [1] [1] 
Urban location (ref: non-urban) -28* -31** -16* -12# -26* -31* 
 [12] [12] [6] [6] [13] [13] 
Age of youngest child in household (years) -13*** -8*** -11*** -7*** -16*** -11*** 
 [2] [2] [1] [1] [2] [2] 
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Number of siblings in household -20*** -23*** -14*** -16*** -27*** -29*** 
 [5] [5] [3] [3] [5] [5] 
SEIFA score / 100  7  3  13* 
  [6]  [3]  [6] 
Hardships  -6  -0  -6 
  [6]  [4]  [6] 
Contact between child and grandparents  6  2  9# 
  [4]  [3]  [5] 
Contact between parent and grandparents  -9#  -3  -8 
  [6]  [3]  [6] 
Parental income (10,000s)  -2**  -1#  -1* 
  [1]  [0]  [1] 
Neo-trad (ref: Dual full-time)  44***  2  39*** 
  [8]  [6]  [10] 
Male bread winner couple  94***  16*  86*** 
  [11]  [7]  [12] 
Other couple  67***  65***  76*** 
  [18]  [14]  [20] 
Single parent – employed  6  -91***  2 
  [15]  [8]  [16] 
Single parent – not employed  69**  -99***  52* 
  [24]  [10]  [26] 
Constant 550** 424* 177# 160 663*** 475* 
 [171] [174] [99] [103] [184] [188] 
N 14062 14062 14062 14062 14062 14062 
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Table 7: Weekly minutes of enrichment activities, by mothers’ education and age of child 
 Mum  Dad  Any  
 M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) 18# 18# 13# 11 57*** 53** 
 [10] [10] [7] [7] [16] [16] 
Degree * age 0-1 -12 -13 -13# -13# -51** -53** 
 [11] [11] [7] [7] [16] [16] 
Degree * age 2-3 -18 -19# -14# -14# -48** -49** 
 [11] [11] [8] [8] [17] [17] 
Degree * age 4-5  -8 -8 -9 -9 -39* -40* 
 [11] [11] [8] [8] [17] [17] 
Degree * age 6-7 -4 -4 3 3 -24 -24 
 [13] [13] [9] [9] [19] [19] 
Age 0-1 -160 -156 12 5 -163 -162 
 [162] [161] [119] [118] [279] [279] 
Age 2-3 -121 -117 11 -1 -127 -125 
 [165] [165] [120] [119] [282] [282] 
Age 4-5 -161 -165 -6 -17 -348 -362 
 [170] [170] [123] [121] [291] [292] 
Age 6-7 -43 -44 -29 -41 -134 -145 
 [214] [214] [146] [145] [327] [327] 
Age in months -1 -1 1 1 0 0 
 [2] [2] [1] [1] [3] [3] 
Age 0-1 * age in months 2 2 -0 -0 2 2 
 [2] [2] [1] [1] [3] [3] 
Age 2-3 * age in months 0 0 -0 -0 -0 -0 
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 [2] [2] [1] [1] [3] [3] 
Age 4-5 * age in months 1 2 -0 0 5 5 
 [2] [2] [1] [1] [3] [3] 
Age 6-7 * age in months 0 0 0 0 1 1 
 [2] [2] [2] [2] [3] [3] 
Female child -1 -1 -10*** -10*** 2 2 
 [3] [3] [2] [2] [5] [5] 
Missing time (hours) -1# -1# -1* -1* -3** -3** 
 [1] [1] [1] [1] [1] [1] 
Missing time * age 0-1 1 1 1* 1** 3** 3** 
 [1] [1] [1] [1] [1] [1] 
Missing time * age 2-3 1 1 1* 1* 3* 3* 
 [1] [1] [1] [1] [1] [1] 
Missing time * age 4-5 1 1 1# 1* 2 2# 
 [1] [1] [1] [1] [1] [1] 
Missing time * age 6-7 0 0 1 1 1 1 
 [1] [1] [1] [1] [1] [1] 
Non-Aust. Born (ref: Aust-born non-Indigenous) -9 -12 -8 -11 -4 -12 
 [11] [11] [7] [7] [19] [19] 
Indigenous -15 -11 -7 -3 -24# -15 
 [10] [10] [5] [6] [14] [14] 
Mother age at child birth (years) 1# 0 0# 0 1* 0 
 [0] [0] [0] [0] [0] [0] 
Urban location (ref: non-urban) 5 5 -1 -1 3 2 
 [4] [4] [3] [3] [7] [7] 
Age of youngest child in household (years) -0 1 -1 -0 -0 2 
 [1] [1] [1] [1] [2] [2] 
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Number of siblings in household -0 -0 -1 -1 -1 -1 
 [2] [2] [1] [1] [3] [3] 
SEIFA score / 100  2  0  5 
  [2]  [1]  [3] 
Hardships  -1  -2  -7** 
  [2]  [1]  [3] 
Contact between child and grandparents  -3*  -1  -8* 
  [2]  [1]  [3] 
Contact between parent and grandparents  3  2  6# 
  [2]  [2]  [4] 
Parental income (10,000s)  0  0  0 
  [0]  [0]  [0] 
Neo-trad (ref: Dual full-time)  17***  -5#  13* 
  [4]  [3]  [6] 
Male bread winner couple  17***  -4  18** 
  [4]  [3]  [7] 
Other couple  4  3  -4 
  [7]  [5]  [10] 
Single parent – employed  1  -29***  -16 
  [8]  [5]  [11] 
Single parent – not employed  8  -24***  -2 
  [8]  [4]  [11] 
Constant 153 126 -16 -5 134 98 
 [162] [164] [119] [118] [280] [281] 
N 14062 14062 14062 14062 14062 14062 
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Table 8: Summary of findings vs predictions 
 0-1 2-3 4-5 6-7 8-9 Summary Finding 
Basic care +     Unsupported 
Play  +    Weak support 
Teaching   +   Supported, all carers 
Enrichment    + + Supported, any adult 
‘+’ indicates that educational differences in child time use are predicted to be largest in this age group  
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Sensitivity Analysis 
We conducted a number of sensitivity analyses. This included re-running our models using 
the percentage of time with a given caregiver spent in a particular activity domain as the 
dependent variables (e.g. the fraction of the mother’s total time with the child spent in basic 
care activities) and running the models as tobit and as multilevel models. These alternative 
specifications do not change the general pattern of results, although the significance of some 
parameters does change. Of particular interest, when ‘play’ is modelled as a proportion of 
father’s time with the child, we find clear support for the developmental gradient hypothesis. 
An ‘educational gradient’ in mother’s basic care time also emerges when the outcome is 
coded as a proportion – degree educated mothers spend 2-3% more of their time with 
children in this activity type, although this does not vary by child age. Results for the key 
parameters from these models are available in Appendix 1. We also experimented with 
models where the parameters of the ‘resource’ variables were interacted with child age group 
– there were few significant interactions between age group and the resources, and in no case 
did this alter our conclusions. Last, we also ran models separately for mother-employed and 
mother-not-employed subsamples. For the mother-employed analyses, we additionally 
controlled for a number of job-related resources, including job flexibility, availability of 
leave, schedule flexibility, job security, and work-family spillovers. Splitting the sample in 
this way substantially reduces the precision of our estimates, and therefore the significance of 
many parameters, however the pattern is generally consistent with those reported for the full 
sample of employed and non-employed mothers. We also found little evidence that 
accounting for job characteristics changes the key parameters. Results from these models are 
available on request from the authors.  
Discussion and Conclusions 
Our paper contributes to understanding of variations in children’s time use in relation to 
mother’s education. Previous studies from Australia and elsewhere have shown that more 
educated parents spend more time with children contributing to more positive socio-
emotional and developmental outcomes for these children (Cano et al. forthcoming; Craig 
2006; Fiorini and Keane 2014; Guryan et al. 2008; Hsin and Felfe 2014; Sayer et al. 2004). 
Building on work by Kalil et al. (2012b) in the US, we investigate whether more educated 
mothers not only spend more time with children, but also tailor the content of this time, to 
undertake activities that are differentially important at particular child ages, as suggested by 
the developmental gradient hypothesis. We extend earlier work in several ways including 
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examining time investments received by children rather than time allocated by mothers to 
activities, and distinguish time investments received from fathers and other adults in addition 
to mothers. We believe these extensions, made possible by the design of the LSAC time use 
data, offer important additional information on the association between children’s time use 
and mother’s education, and importantly, more precise examination of the developmental 
gradient hypothesis than is possible with the ATUS data. We also examine the importance of 
resources as a potential driver of differences in time and activities undertaken with children. 
This enables insight into whether observed variations in the association between children’s 
time use and mother’s education are due to differences in knowledge or awareness of 
children’s needs or differences in material resources that enable or constrain parenting 
practices.  
In terms of an overall educational gradient, our results show that children of degree educated 
mothers receive marginally more time with fathers in play activities, considerably more time 
with mothers, fathers and other adults in teaching, and more time with any adult in 
enrichment activities than their counterparts, but less time in basic care with their mothers. 
This may be due to educated mothers spending more time in paid work and consequently 
allocating more basic child care tasks to other adults. And in fact the descriptive statistics do 
show that children with degree educated mothers spend more time with fathers in basic care 
(681 minutes per week) than children with non-degree educated mothers (651 minutes per 
week). The gender gap in time spent with children is also clear with mothers spending more 
time than fathers in all activities and at all child ages. 
Our results provide partial confirmation that mothers tailor their time to fit the developmental 
needs of their children as suggested by the ‘developmental gradient’ hypothesis. With regard 
to children’s time with mothers, we find evidence of a developmental gradient in time on 
‘teaching’ activities – the advantage enjoyed by children of university educated mothers is 
larger in the 4-5 age group than in toddlerhood or the school years, as predicted by Kalil et al. 
(2012b). However, our results also show very large educational gaps in ‘teaching’ during 
infancy. Given the importance of parents’ verbal interactions with infants during early 
language development (Hoff 2003) it is likely that this gap plays an important part in the 
emergence of early socio-economic inequalities among children. With regard to ‘basic care’ 
time, we find no evidence consistent with the developmental gradient hypothesis for any 
caregiver, and in fact find that the negative educational gap in mothers’ time in infancy is 
largely abolished among older children – the precise opposite of the predicted pattern. Also 
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contrary to the developmental gradient hypothesis, we fail to find any evidence of a 
developmental gradient in ‘play’ or ‘enrichment’ activities with mothers.  
In addition to direct investments of parental time, parents may coordinate their children’s 
activities with others. This suggests that addressing children’s time with multiple caregivers 
is an important extension if we are to fully understand the links between parental education, 
variations in how children spend time, and their developmental outcomes. If more educated 
mothers are spending more time in paid work, one way that their children may be 
compensated and advantaged compared to children of less educated mothers is through 
tailored time investments received from fathers or other adults. Results in this regard are 
mixed. With regard to basic care time there was no evidence to support the hypothesis, for 
any caregiver. With respect to ‘play’ there is some weak support, that is sensitive to the 
modelling specification chosen – considering time with fathers, no developmental gradient is 
apparent in the main analysis with weekly minutes as the dependent variable, but clear 
support did emerge when play is modelled as a proportion of fathers’ time with the study 
child. This suggests that in more educated families, fathers may prioritize play time over 
other activities during toddlerhood. Partial support, limited to the contrast between infants 
and toddlers, also emerged in the models for play time with any adult. Similarly, 
‘enrichment’ activities with any adult exhibit a significantly larger gap during school ages, 
with the majority of the increase seemingly attributable to time with non-parents. From the 
perspective of the child’s time, this seems to fit well with the broader theory – indeed time 
spent in structured activities with adults outside the family represents a likely objective of the 
‘management’ behaviours that Kalil et al. (2012b) document. The most robust evidence in 
favour of the developmental gradient emerged for ‘teaching’ – here we found consistent 
evidence supporting the theory for time with mothers, fathers, and any adult, across multiple 
different model specifications. Overall, our results provide at least partial support for the 
developmental gradient hypothesis as it pertains to play, teaching, and enrichment, and 
furthermore highlights how these results reflect distinct contributions from multiple adult 
caregivers.  
Importantly, our current findings do not vary when we control for resources such as parental 
income, financial hardship or contact with grandparents. There is therefore no indication that 
variations in access to resources underlie variations in time spent by children in activities. 
Nor do resources explain the observed developmental gradient in teaching and enrichment 
activities. Consistent with some previous studies (England and Srivastava 2013; Weininger et 
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al. 2015), our findings add weight to the view that more educated mothers have greater 
understanding of the benefits of these activities for children than less educated mothers, and 
that cultural rather than purely material factors drive these differences in time use by 
children. The implication in terms of appropriate policy intervention is thus to increase 
awareness and knowledge of the importance of developmentally appropriate parental 
activities with children and the availability of enrichment activities, such as organised sports 
and lessons. This is not to suggest that resources are not important. Lack of resources such as 
money, housing, good quality schools, access to books and stimulating games, limit 
opportunities and capabilities in a range of ways and lead to family stresses and poorer 
parenting that affect child wellbeing and development (Bradbury et al. 2015). Rather we 
suggest that resources may not be the only critical factor and that time with mother, father 
and other adults should not be overlooked as a key developmental resource for children.  
Our study indicates that patterns of time use represent a plausible mechanism for the 
transmission of disadvantage in Australian children, and that more highly educated families 
not only allocate more time to children, but do so in a manner that is responsive to their 
children’s distinct developmental needs over time. Although our results are not entirely 
consistent with Kalil et al.’s (2012b) findings, we nevertheless find evidence of a 
developmental gradient in teaching and enrichment activities, arguably activities that are 
most consequential in terms of children’s educational outcomes. We also found 
(comparatively weaker) support for the theory as it pertains to ‘play’ activities, in particular 
with fathers. Our data do not enable an exact replication of Kalil et al.’s (2012b) time use 
codes or analytical strategy, so there are a number of methodological reasons for variations in 
our results. Moreover, Australia is a very different institutional context than the United 
States, and despite both countries falling within a broadly liberal welfare regime, there are 
important demographic and institutional differences that may contribute to variations in 
findings, including the provision of paid parental leave arrangements in Australia, a much 
higher level of part-time employment for mothers in Australia compared to the United States, 
and the provision of government-funded childcare subsidies for Australian families (Kalil et 
al. 2012a; Martin et al. 2014). Such institutional variations are likely to affect the way men 
and women manage childcare arrangements and how much time children spend with mothers, 
fathers and other adults. 
Our results nevertheless provide important insights into educational gradients in children’s 
time use with implications for the transmission of inequality across generations. An obvious 
 
 
37 
 
next step for further research is to investigate whether observed developmental gradients are 
consequential for children’s socio-developmental outcomes, school achievement levels, and 
data permitting, longer term outcomes in post-secondary educational attainment, employment 
outcomes and earnings. As noted above, prior research suggest that adults’ time in 
educational activities with children is associated with better child cognitive outcomes, with 
evidence to suggest that this effect may depend on time with particular caregivers (Cano et al. 
forthcoming; Fiorini and Keane 2014; Hsin and Felfe 2014). This provides strong evidence 
that parenting practices shape socio-economic outcomes and the transmission of 
(dis)advantage, with important implications for understanding social stratification processes, 
as well as ways of intervening to improve outcomes for children. However this research is 
silent on whether the importance of those activities for outcomes varies over the span of child 
development, from infancy through to middle childhood. More research is needed to examine 
whether the developmental gradients observed here in mothers’, fathers’ and all adult time 
with children in relation to teaching and enrichment activities are also associated with 
variations in child outcomes.  
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Appendix 1: Alternative modelling specifications 
Table A1: Alternative specifications for ‘basic care’ activities 
Percentage of time as outcome (a) Mum  Dad  Any  
 
M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) 0.026*** 0.023*** 0.041*** 0.028** 0.017** 0.018** 
 
[0.007] [0.007] [0.009] [0.009] [0.006] [0.006] 
Degree * age 2-3 (ref. 0-1) -0.004 -0.004 0.000 -0.001 -0.005 -0.005 
 
[0.008] [0.008] [0.011] [0.011] [0.007] [0.007] 
Degree * age 4-5 -0.001 0.001 -0.007 -0.005 -0.013* -0.010 
 
[0.007] [0.007] [0.010] [0.010] [0.006] [0.006] 
Degree * age 6-7 -0.001 -0.000 -0.007 -0.006 -0.011 -0.010 
 
[0.010] [0.010] [0.013] [0.012] [0.007] [0.007] 
Degree * age 8-9 -0.003 -0.001 0.003 0.008 -0.007 -0.005 
 
[0.010] [0.010] [0.013] [0.013] [0.007] [0.007] 
Tobit (b) Mum  Dad  Any  
 
M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) -95** -59# 13 -26 -69* -45 
 
[33] [33] [31] [28] [32] [32] 
Degree * age 2-3 (ref. 0-1) 16 17 31 29 41 43 
 
[37] [37] [34] [32] [36] [35] 
Degree * age 4-5 20 36 18 29 27 39 
 
[36] [35] [34] [31] [35] [35] 
Degree * age 6-7 100** 107** 3 8 71# 77* 
 
[39] [38] [38] [35] [38] [37] 
Degree * age 8-9 73# 84* 50 74* 67# 76* 
 
[39] [39] [38] [35] [38] [37] 
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Multi-level (c) Mum  Dad  Any  
 
M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) -57** -29 2 -10 -39* -18 
 
[19] [19] [17] [16] [19] [19] 
Degree * age 2-3 (ref. 0-1) -10 -9 20 14 19 20 
 
[24] [24] [22] [21] [24] [24] 
Degree * age 4-5 -6 4 18 16 1 7 
 
[22] [22] [20] [19] [22] [22] 
Degree * age 6-7 34 40 -8 -12 14 18 
 
[28] [28] [25] [24] [27] [27] 
Degree * age 8-9 22 32 21 24 21 27 
 
[29] [29] [26] [24] [28] [28] 
(a) Dependent variable is the percentage of the total time spent with a particular caregiver in basic care activities. (b) Weekly minutes of basic care, modelled using tobit with cluster robust 
standard errors in lieu of OLS. (c) Weekly minutes of basic care activities, modelled using a multi-level model in lieu of cluster robust standard errors. 
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Table A2: Alternative specifications for ‘play’ activities 
Percentage of time as outcome (a) Mum  Dad  Any  
 M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) 0.037*** 0.033*** 0.061*** 0.050*** 0.031*** 0.029*** 
 
[0.007] [0.007] [0.009] [0.009] [0.007] [0.007] 
Degree * age 0-1 (ref. 2-3) -0.017# -0.017# -0.029* -0.029* -0.013 -0.013 
 
[0.009] [0.009] [0.012] [0.012] [0.009] [0.009] 
Degree * age 4-5 -0.000 0.001 -0.023* -0.021* -0.009 -0.007 
 
[0.008] [0.008] [0.011] [0.010] [0.008] [0.008] 
Degree * age 6-7 0.003 0.003 -0.006 -0.005 -0.006 -0.006 
 
[0.011] [0.010] [0.014] [0.014] [0.009] [0.009] 
Degree * age 8-9 -0.020# -0.018# -0.030* -0.024# -0.019* -0.017# 
 
[0.010] [0.010] [0.013] [0.013] [0.010] [0.010] 
Tobit (b) Mum 
 
Dad 
 
Any 
 
 
M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) -36 -18 105*** 53# 50 54 
 
[35] [35] [30] [28] [36] [37] 
Degree * age 0-1 (ref. 2-3) -43 -43 -64# -63# -91# -95* 
 
[46] [45] [38] [37] [47] [47] 
Degree * age 4-5 8 22 -32 -22 -7 -1 
 
[41] [41] [36] [34] [42] [42] 
Degree * age 6-7 94* 95* -28 -21 31 29 
 
[47] [46] [43] [41] [50] [49] 
Degree * age 8-9 24 36 -48 -23 -31 -25 
 
[50] [50] [43] [41] [56] [56] 
Multi-level (c) Mum 
 
Dad 
 
Any 
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M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) -33 -12 67** 48* 49 60# 
 
[29] [29] [22] [21] [31] [31] 
Degree * age 0-1 (ref. 2-3) -42 -44 -55* -51# -88* -91* 
 
[37] [37] [28] [27] [39] [39] 
Degree * age 4-5 30 40 -27 -26 10 14 
 
[34] [34] [25] [25] [36] [36] 
Degree * age 6-7 93* 98* -27 -27 34 35 
 
[41] [41] [31] [30] [44] [44] 
Degree * age 8-9 5 17 -58# -52# -57 -50 
 
[43] [42] [32] [31] [46] [45] 
(a) Dependent variable is the percentage of the total time spent with a particular caregiver in play activities. (b) Weekly minutes of play activities, modelled using tobit with cluster robust 
standard errors in lieu of OLS. (c) Weekly minutes of play activities, modelled using a multi-level model in lieu of cluster robust standard errors.  
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Table A3: Alternative specifications for ‘teaching’ activities 
       
Percentage of time as outcome (a) Mum  Dad  Any  
 
M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) 0.031*** 0.031*** 0.034*** 0.032*** 0.022*** 0.023*** 
 
[0.004] [0.004] [0.004] [0.004] [0.003] [0.003] 
Degree * age 0-1 (ref. 4-5) -0.001 -0.002 -0.002 -0.003 0.008 0.007 
 
[0.007] [0.007] [0.008] [0.008] [0.006] [0.006] 
Degree * age 2-3 -0.020*** -0.020*** -0.018*** -0.020*** -0.012*** -0.013*** 
 
[0.004] [0.004] [0.005] [0.005] [0.003] [0.003] 
Degree * age 6-7 -0.015** -0.015** -0.014* -0.014* -0.011*** -0.012*** 
 
[0.005] [0.005] [0.006] [0.006] [0.003] [0.003] 
Degree * age 8-9 -0.019*** -0.019*** -0.020*** -0.019*** -0.015*** -0.015*** 
 
[0.005] [0.005] [0.005] [0.005] [0.004] [0.004] 
Tobit (b) Mum  Dad  Any  
 
M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) 124*** 135*** 110*** 93*** 158*** 162*** 
 
[18] [18] [13] [13] [19] [19] 
Degree * age 0-1 (ref. 4-5) 8 0 -19 -25 -6 -13 
 
[38] [38] [25] [25] [39] [39] 
Degree * age 2-3 -55* -61** -24 -31# -69** -74** 
 
[22] [22] [18] [17] [23] [23] 
Degree * age 6-7 -64** -66** -53** -56** -70** -71** 
 
[23] [23] [20] [20] [24] [23] 
Degree * age 8-9 -53* -51# -37# -30 -63* -61* 
 
[26] [26] [22] [21] [27] [27] 
Multi-level (c) Mum  Dad  Any  
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M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) 81*** 91*** 56*** 53*** 107*** 113*** 
 
[13] [13] [7] [7] [14] [14] 
Degree * age 0-1 (ref. 4-5) 45* 41* 7 7 33 30 
 
[20] [20] [11] [11] [21] [21] 
Degree * age 2-3 -52* -56** -33** -35** -60** -64** 
 
[20] [20] [12] [12] [22] [22] 
Degree * age 6-7 -63** -64** -43*** -44*** -73** -74** 
 
[21] [21] [12] [12] [23] [23] 
Degree * age 8-9 -69** -69** -42** -41** -85*** -85*** 
 
[22] [22] [13] [13] [24] [24] 
(a) Dependent variable is the percentage of the total time spent with a particular caregiver in teaching activities. (b) Weekly minutes of play activities, modelled using tobit with cluster robust 
standard errors in lieu of OLS. (c) Weekly minutes of play activities, modelled using a multi-level model in lieu of cluster robust standard errors.  
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Table A4: Alternative specifications for ‘enrichment’ activities 
       
Percentage of time as outcome (a) Mum  Dad  Any  
 
M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) 0.008** 0.007* 0.008* 0.006 0.012*** 0.011*** 
 
[0.003] [0.003] [0.004] [0.004] [0.003] [0.003] 
Degree * age 0-1 (ref. 8-9) -0.006* -0.006* -0.006# -0.006# -0.010** -0.011*** 
 
[0.003] [0.003] [0.004] [0.004] [0.003] [0.003] 
Degree * age 2-3 -0.007* -0.007* -0.007# -0.007# -0.009** -0.010** 
 
[0.003] [0.003] [0.004] [0.004] [0.003] [0.003] 
Degree * age 4-5  -0.004 -0.004 -0.005 -0.005 -0.008* -0.008* 
 
[0.003] [0.003] [0.004] [0.004] [0.003] [0.003] 
Degree * age 6-7 0.000 0.000 0.007 0.006 -0.005 -0.006 
 [0.004] [0.004] [0.005] [0.005] [0.004] [0.004] 
       
Tobit (b) Mum  Dad  Any  
 
M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) 79** 69** 71** 49# 139*** 118*** 
 
[26] [26] [26] [26] [30] [30] 
Degree * age 0-1 (ref. 8-9)  -27 -32 -48 -49 -82# -89* 
 
[38] [38] [40] [39] [43] [44] 
Degree * age 2-3 -34 -38 -11 -13 -34 -36 
 
[38] [38] [41] [40] [43] [43] 
Degree * age 4-5  -19 -23 -14 -15 -58 -64# 
 
[31] [31] [32] [32] [36] [36] 
Degree * age 6-7 -17 -20 17 14 -35 -38 
 
[35] [35] [34] [34] [39] [39] 
       
Multi-level (c) Mum  Dad  Any  
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M1 M2 M1 M2 M1 M2 
Degree (ref: no degree) 12* 12* 10* 8# 45*** 41*** 
 
[6] [6] [4] [4] [9] [9] 
Degree * age 0-1 (ref. 8-9) -4 -5 -9# -9# -37** -39** 
 
[8] [8] [5] [5] [12] [12] 
Degree * age 2-3 -11 -12 -10# -9# -37** -38** 
 
[8] [8] [5] [5] [13] [13] 
Degree * age 4-5  -2 -3 -3 -3 -23* -24* 
 
[7] [7] [5] [5] [11] [11] 
Degree * age 6-7 -1 -1 3 3 -14 -14 
 
[8] [8] [5] [5] [13] [13] 
(a) Dependent variable is the percentage of the total time spent with a particular caregiver in enrichment activities. (b) Weekly minutes of enrichment activities, modelled using tobit with cluster 
robust standard errors in lieu of OLS. (c) Weekly minutes of enrichment activities, modelled using a multi-level model in lieu of cluster robust standard errors. 
